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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3 Jn the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1] The magnitude of a scattered heights top face in front flesh-side both sides of a steel plate 10- 
1000 micrometers, By 0.8 micrometers or less, the roughness Ra of 50-2200 micrometers and a crevice 
carries out [ distance / between heights peaks ] discrete distribution of the heights so that the rate of 
average area of a crevice may become 70% or more. And the steel plate which is in the range whose 
height of the heights top-most vertices which are scattered in a steel plate one side side is 2-12 
micrometers, and was excellent in the paint image clarity characterized by making it higher than an one 
side side in the range whose near heights height is 3-20 micrometers on the other hand, and press 
workability. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3 .In the drawings, any words are not ttanslated. 

DETAILED DESCRIPTION 

Retailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the steel plates excellent in the image clarity used for 
an automobile, the shell plate of home electronics, etc., and press workabiUty. Steel plates mean the 
tabular product painted and used here, for example, a stainless steel plate, an aluminum plate, a copper 
plate, etc. are included other than steel plates, such as hot rolled sheet steel, cold rolled sheet steel, and 
surface treated steel sheets (an electroplating steel plate, a hot-dipping steel plate, an alloying processing 
hot-dipping steel plate, a vacuum evaporationo plating steel plate, molten salt electrolysis plating steel 
plate, etc.). 
[mi] 

[Description of the Prior Art] Generally, although the steel plate used for the body of an automobile, the 
shell plate of home electronics, etc. is used as a product by performing press forming, with highly- 
precise-izing and complication of a product, the demand to steel plates is being upgraded and diversified 
more than before, and the demand about paint image clarity and press-forming nature is increasing 
especially recently. For example, although it is certainly improvable by thickening paint thickness in 
order to raise the image clarity of tiie product itself, there is a problem to which paint costs become high. 
Moreover, although paint and 4 times paint are performed 3 times in the present condition in order to 
secure paint image clarity, to omit the number of coats to 2 or 3 times for process saving and paint costs 
reduction is desired strongly. In order to meet such a demand, minute irregularity is prepared in a 
reduction roll using laser like JP,63-132701,A, steel plates are rolled out using the reduction roll, and 
obtaining the steel plate excellent in paint image clarity is known. 
[0003] 

[Problem(s) to be Solved by the Invention] In order to raise paint image clarity, the front face of a steel 
plate is flat, and it is so advantageous that it is close to a mirror plane. For this reason, various proposals 
are made towards making a front face fine. However, that it is easy to actualize a crack in a heat 
treatment process or a plating process in the production process of steel plates, if it only mirror-plane- 
izes, since a surface crack occurs at the time of piling after cutting of steel plates, or press working of 
sheet metal and it becomes surface discontinuity, various devices are proposed agaiii. By the way, 
although press working of sheet metal will be the requisite in case a product is manufactured, there is a 
problem which grinding stone credit may be carried out in this case for the surface appearance 
improvement after processing, and for this reason looms after a grinding stone credit pattern's painting. 
Moreover, since steel plate roughness changes with press working of sheet metal, there is a problem on 
which image clarity deteriorates, so that workability becomes severe. For this reason, a steel plate which 
can maintain paint image clarity even with after [ good ] processing is desired strongly, 
[0004] Moreover, recentiy, since press working of sheet metal of the components of a complicated 
configuration is carried out, it is desired for the shding nature at the time of shaping to be good. Under 
high planar pressure, since a dice and a plating layer tend to agglutinate and fi'ictional resistance 
increases, surface treated steel sheets, such as a galvanized steel sheet and an alloying processing hot-dip 
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zinc-coated carbon steel sheet, especially have the problem that the shaping fitness range is narrow that 
it is easy to carry out plate fracture at the time of shaping. This invention tends to offer the steel plates 
which improve the sliding property at the time of press forming, and can secure image clarity even with 
after [ good ] press working of sheet metal in order to respond to the quality technical problem required 
of an image clarity steel plate which was mentioned above exactly. 
[0005] 

[Means for Solving the Problem] In front flesh-side both sides of a steel plate, the magnitude of a 
scattered heights top face this invention 10-1000 micrometers, At 70% or more, 50-2200 micrometers 
and the rate of crevice area carry out [ distance / between heights peaks ] discrete distribution of the 
heights so that the roughness of a crevice may become less than [ RaO.Smicrometer ]. And it is in the 
range whose height of the heights top-most vertices which are scattered in a steel plate one side side is 
2-12 micrometers, and the steel plate excellent in the paint image clarity characterized by making it 
higher than an one side side in the range whose near heights height is 3-20 micrometers on the other 
hand, and press workability is offered. That is, this invention is giving a roughness profile which is 
different on the front reverse side, and after press forming is characterized by securing good paint image 
clarity at the same time it improves the sliding nature at the time of press forming. 
[0006] The gestalt of the roughness profile of this invention is explained to a detail below, constituting 
tibe roughness profile which consists of a flat crevice which occupies most steel plate front faces, and 
very small heights which are discretely scattered the optimal found out that it was certainly improvable 
importantly so that we maintained good paint image clarity before and after processing, and it might 
state below, as a result of examining many things about the conditions of the roughness profile for 
boiling press-forming nature markedly and improving. If it is not processed, it is satisfactory, but when 
it is processed, with the conventional technique, there is a problem on which paint image clarity 
deteriorates. In order to secure paint image clarity even with after [ good ] press working of sheet metal, 
it found out that the height of the heights of the other sides which become an inside side in the front 
flesh side of a steel plate at the time of press forming was improvable by making it higher than the 
heights height by the side of one side used as external surface. Furthermore, like recently, since severe 
press-forming nature was required, much more moldability improvement is desired, it analyzed about 
the structure on the optimal front face of a steel plate of improving these both, and this invention was 
reached. 

[0007] Next, sequential explanation of the main point of this invention is given. Paint image clarity is 
related to the roughness and the rate of area of a steel plate crevice. Therefore, although it is desirable as 
roughness of a crevice that it is flat as much as possible, and close to a mirror plane, for manufacturing 
advantageously industrially, if it is 0.8 micrometers or less in Ra, paint image clarity can be secured 
enough, and it may be satisfied. Moreover, although the rate of area of a crevice is so advantageous to 
the improvement in paint image clarity that it is high, it is desirable for the rate of crevice area to secure 
in the range 70 to 96%. If the rate of crevice area is smaller than 70%, even if it will improve the 
roughness of a crevice, it becomes difficult to secure image clarity. Moreover, if conversely larger than 
96%, although image clarity is good, since ****-proof and the sliding nature at the time of a press 
deteriorate, it is not desirable. On the other hand, even if it is smaller than 70%, since the paint image 
clarity after processing deteriorates even if it is larger than 96%, the above-mentioned range is the 
optimal [ image clarity ]. 

[0008] It is required for the heights height by the side of a field besides the steel plate with which the 
heights height of steel plate one side which sets magnitude of a heights crowning to 10- 
lOOOmicrometerphi, and serves as extemal surface of shaping components, on the other hand, serves as 
an inside of 2-12 micrometers and shaping components about the gestalt of heights to be higher than an 
one side side in the range of 3-20 micrometers or less. As for these heights, naturally, it is desirable that 
you make it discretely distributed in the range of 30 - 4% of rates of area. Since there is no effectiveness 
which gives heights since it will be crushed without the ability resisting the planar pressure of a dice at 
the time of press working of sheet metal, if the magnitude of a heights top face is smaller than 10 
micrometers, it is not desirable. On the other hand, if it is made larger than 1000 micrometers, since 
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sliding nature deteriorates since the contact surface moment with a dice increases at the time of press 
working of sheet metal, or paint image clarity deteriorates further, it is not desirable. 
[0009] By the way, since paint image clarity was thought as important, the external surface side of a 
press product made the heights height by the side of steel plate one side into 2-12-micrometer range for 
giving the minimum heights of extent which can secure ****-proof. That is, in that a crack is attached to 
a steel plate front face in the production process of a steel plate since ****-proof will deteriorate if 
smaller than 2 micrometers, and a steel plate conveyance process, it is not desirable in order for a roll 
crack and an abrasion to occur and to loom after these defects' paintmg. Conversely, even if it makes it 
larger than 12 micrometers, when about [ that these improvement effects are not seen ] and paint 
thickness is not enough, heights will loom after paint and it is not desirable. 

[0010] The reason for on the other hand making the heights height by the side of a field besides the steel 
plate which becomes the inside side of shaping components higher than an one side side in the 3-20- 
micrometer range is explained. On the other hand, paint image clarity is important for a side in order [ of 
a steel plate ] to control not a problem but degradation of image clarity according rather to the roughness 
change after reservation of the sliding nature at the time of shaping, and press working of sheet metal. 
That is, at the time of press forming, in a bead part or a blank holder part, in order to receive processing 
accompanied by sliding under high planar pressure, the fiictional resistance on a dice and the front face 
of a steel plate increases, and there is a problem to which sliding nature deteriorates or a plating layer 
exfoliates in the case of a surface treated steel sheet. It is important to reduce the micro rate of contact 
surface area on a dice and the front face of a steel plate, in order to avoid this problem, and in order to 
secure sliding nature in the bottom condition of high pressure, it is desirable to secure the rate of heights 
area of a steel plate in 30 - 4% of range, and to set heights height to 20 micrometers or less by 3 
micrometers or more. 

[001 1] That is, since the contact surface moment with a dice will increase if the rate of heights area 
becomes larger than 30%, the effectiveness of frictional resistance reduction is lost. On the other hand, if 
it becomes smaller than 4%, at the time of high pressure, planar pressure cannot be borne, but it will be 
crushed, and effectiveness will be lost. Moreover, since the frictional resistance reduction effectiveness 
is saturated upwards and paint image clarity may deteriorate even if it makes it higher than 20 
micrometers preferably- since the effectiveness of reducing frictional resistance will be lost if heights 
height becomes lower than 3 micrometers, it is not desirable. 

[0012] Next, the reason for on the other hand making near heights height higher than one side is 
explained. As a result of examining many things about the reason paint image clarity deteriorates after 
press working of sheet metal, it became clear that it was for the external waviness component of near 
roughness to float and appear in an one side side on the other hand by the draft of punch at the time of 
press working of sheet metal. As a result of working on this prevention policy, it became clear that after 
processing could maintain the paint image clarity by the side of one side good by on the other hand 
making near heights height higher than the heights height by the side of one side. As a result, the 
frictional resistance at the time of high planar pressure sliding is also held at lower order, and becomes 
coincidence with a desirable thing. 

[0013] To a steel plate, various rollings, such as hot rolling, cold rolling, and temper rolling, are 
obtained, and, usually board thickness control, quality-of-the-material control, and configuration control 
are performed. For this reason, since the roughness profile with various rolls is imprinted by the steel 
plate front face, the external waviness component of the roughness of various wavelength exists. 
Removing this external waviness component has the problem by which various difficulties are 
accompanied upwards industrially and which cannot be solved by the approach cheap in cost. 
[0014] That image clarity deteriorates by press working of sheet metal originates in roughness on the 
back being imprinted by the opposite side at the time of shaping. That is, when it is carried out under 
high pressure from a side on the other hand with the punch which has a smooth front face when press 
forming is carried out, on the other hand, a near external waviness component will be extruded at an one 
side side, the external waviness component of the roughness by the side of one side will increase, and 
paint image clarity will deteriorate. We found out that near heights were avoidable by the thing in 
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contact with punch made high on the other hand, as a result of examining many things about the solution 
approach of this problem. Since it has the effectiveness that these heights reduce the micro true contact 
surface moment with punch or a dice to coincidence, the frictional resistance in high planar pressure 
decreases, the sliding nature at the time of press forming is improved, and there is an advantageous point 
which the shaping fitness range expands. 

[0015] thus — on the other hand - the roughness from a side - a wave — in order to control the imprint 
of a component, the arrangement spacing is also important in addition to the height of heights. Although 
what is necessary is just to arrange at spacing from which the rate of area of heights generally becomes 
30 - 4%, spacing of the range of 50-2200 micrometers is desirable. Since heights spacing is too narrow 
in it being less tiian 50 micrometers, the effectiveness which controls the imprint of an external waviness 
component decreases. On the other hand, since the shaping load which one heights take charge of will 
become excessive if larger than 2200 micrometers, in iJie heights height of height range of 3-20 
micrometers, it is crushed simply, and is ineffective. 

[0016] In order to avoid this problem, the rate of heights area can be raised or it can consider making the 
magnitude of the top face of heights increase etc, but it is not effective in order for all to raise a sliding 
friction, or for there to be no effectiveness in imprint prevention of a wave or to make it deteriorate 
conversely. Thus, in this invention, it was the purposes to control that a near external waviness 
component is imprinted on the other hand at an one side side at the time of press forming, to maintain 
the paint image clarity by the side of one side good, and to decrease the friction sliding friction at the 
time of press forming to coincidence, and as a result of examining various roughness profiles 
fundamentally for this reason, this invention was reached. 

[0017] it be the description of this invention that the press forming nature of a steel plate be boil 
markedly , and be raise by carry out optimal arrangement of the heights from which height differ 
discretely on the front reverse side of a steel plate in consideration of the magnitude , height , 
arrangement spacing , and the rate of area as mention above , and an imprint operation of the wave to 
one side by processing of a field besides a steel plate be mitigate also in processing order , and the 
outstanding paint image clarity can secure . 

[0018] It is advantageous, in order to obtain the steel plate of this invention, for example, if a detailed 
irregularity pattern is given to a reduction roll using the micro lithography method and a steel plate is 
rolled out and obtained using this reduction roll. As the approach is shown in drawing 1 , after 
irradiating the light of specific wavelength in the roll surface which applied the resist material exposed 
on specific wavelength, making it expose and developing negatives, a roll surface is etched by chemical 
etching or gas phase etching, and a detailed concavo-convex pattern is established by removing the 
hardening resist section. Thus, the cross section of the obtained steel plate is shown in drawing 3 . In 
addition, in P in drawing, the distance between heights peaks and D show the magnitude of a heights 
crowning, and t shows heights height, respectively. 
[0019] 

[Example] As shown in drawing 1 , the detailed concavo-convex pattern was given to the temper rolling 
roll (finishing roughness Ra2.4micrometer) by the micro lithography method. Temper rolling was 
performed for the alloying processing hot-dip zinc-coated carbon steel sheet (0.8mm of board thickness) 
manufactured in usual continuation mold hot-dip-zincing Rhine at 1.0% of rolling reduction using the 
work roll. It is before and after processing about the obtained steel plate, and comparison investigation 
of paint image clarity and the sliding friction was conducted. In addition, each Ra of the crevice of a 
steel plate which manufactured in this way was in the range of about 0.55-0.70 micrometers. After 
taking a photograph of the size (D) of the top face of the heights on the front face of a steel plate, and the 
rate of area of a crevice and spacing (P) of heights with the optical microscope, image-analysis 
equipment estimated them quantitatively and they calculated the average. Moreover, from the cross- 
section profile curve measured with tiie sensing-pin type roughness meter, heights height calculated the 
average of the peak height corresponding to steel plate heights. In addition, heights height was found by 
the difference of elevation from the average height of the crest part of the profile curve of the crevice of 
the heights circumference to a heights peak location. 
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[0020] As a test method of paint image clarity, after perfonning paint of about 80 micrometers of 
thickness to the above-mentioned steel plate after temper rolling, the "specular gloss measuring method" 
of JTS-Z8741 estimated paint image clarity. As an evaluation test method of friction sliding nature, the 
square shape bead testing device of the L character tension shown in drawing 2 R> 2 was used, and it 
pressed down with the tension tester, and asked for the relation between a load and a tensile load. Here, 
comparative evaluation is carried out not by coefficient of friction but by the presser-foot load (Pc) of 
the limitation which plate fracture produces, and frictional resistance can judge that it is few and sliding 
nature is good, so that this value of Pc is large. As a test condition, one sample offering steel plate is 
used for every presser-foot load, and it is the slushing oil for the usual galvanized steel sheets (viscosity 
6cst 40 degree C) at coverage as the board width of 17mm, sliding die length of 250mm, and 500mm a 
part for /and the lubricating oil in tension rate lg/m2 The trial was presented after applying. 
[0021] As the image clarity evaluation approach after processing, 750mm square shape punch performed 
deep drawing, and extruding was carried out with the punch shoulder radius of 100mm, In addition, the 
one side side of a steel plate was made into the evaluation side, and on the other hand, press working of 
sheet metal was carried out as a punch side, and in a part for the shoulder of the workpiece equivalent to 
the part in contact with punch, the side gave paint image clarity to the one side side which becomes the 
external surface side of a workpiece, and carried out comparative evaluation of the paint image clarity 
by the visual evaluation approach. 
A visual score: (good) O - ** - x (**) 

A test result is shown in Table 1 . consequently, it is in ** that this invention boils markedly the steel 
plate manufactured by this invention in both sides of paint image clarity and sUding nature, and it is 
excellent since the example of a comparison of this invention and the paint image clarity before and 
behind processing are maintained by the high order and friction sliding nature is also maintained good. 
[0022] 
[Table 1] 
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[0023] 

[Effect of the Invention] The steel plate which has improved press-forming nature by reducing a sliding 
friction, and excelled [ after / press forming ] in paint image clarity is obtained at the same time it 
improves paint image clarity, when this invention limits the difference of elevation in the heights gestalt 
on the front face of a steel plate, distribution, and a front flesh side to a certain range. 



[Translation done.] 



http ://www4.ipdl.ncipi.go.j p/cgi-bin/tran_web_cgi_ejj e 



6/18/05 



JP,06-246306,A PESCRIPTION OF DRAWINGS] Page 1 of 1 



* NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 . * * * * shows the word which can not be translated, 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

Prawing 1] (a), (b), (c), and the (d) Fig. are an explanatory view showing an example of the concavo- 
convex grant processing process of this invention by the lithography method. 

[Drawing 2] The mimetic diagram showing the testing device which measures the sliding friction of a 
steel plate. 

[Drawing 3] The cross section of the steel plate obtained by this invention. 
[Description of Notations] 

1 Hopper 

2 Liquefied Sensitization Resin 

3 Ayr 

4 Sensitization Resin Feeder 

5 Photopolymer Layer 

6 Laser Oscillation Machine 

7 Laser 

8 Slit 

9 Chopper 

10 Sensitization Hard Spot 

11 Sprayer 

12 Resolvent 

13 Outcrop 

14 Heights Bead 

15 Steel Plate for Trial 

16 Receptacle Mold Dice 
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x%iii<. mmmmt<m<^j:i^mmi. tt^m^x 

2tfdi3\s\iz^«&^l^tti^<mttiX\'-^h. ^3 

t;tSiK(CJlE;c§3tWC08i.{f s #^^6 3 - 1 3 2 7 

fflfi^stt, ^<D}mu~)vt:m\^xmumiEmL. 
mmmtizmit:msii:m:itmhtix\^i , 

[0003] 

^^tix^^i, kz^xm&i^-timiziiruxM 
mmmzmm^mmij^hi, tr^ruxMxizx 
Bm^mm^immfim<mtix\^h, 50 



[0004] tfzWd&x'iiW^^d:m^<^mffa^y'i^^M 

ib. mmi,ztmmL^<f}--^&]Bm^wmM^^m 
mi. ^^ma. ±mLtzXo^jmmmmiz^^z 
tL:hsiMmmi,zwjmizmiit^>^. r]yxmm<^mm 

[0005] 

mi>zis\^x. WL^i&mmco-:k^^ifil o~l 00 

O/xm. OgEh-:?rBlS0i*^"5O-2 2OO//m, Dflgp 
mm^t^ 7 0 %lJLIiriagB«ffij|l*>R a 0 . S mJ^HT 

^£^SflgpiI*c73j^$Ai2~12A(mcD«5Slt^$>'?, ffi 
BiiM«OCia5i§§*>'3~2 0 )U mcOiBH-Cfriaffllli Oii5< 

xm^shm^ruy ^j\^^n4-i-?>^tx\ rvxm^ 
m<r>mmm^mthmm\>z^ yi^xmrnhm^ 
mimmmmm-iztimiti-6h(oxi>h. 
[0006] *^^«fi^ro7 ^ f]^mmi,zmLxd: 
t>zmmi,zm.mi-^ , i,mTmmzii\-^x m^j:m. 
mvmtimu i)'-:>rux^m^mmzi!imti 
tzisb(mmray -i Jl'cr^^z-^\,^xm^mHUz^^ 

iXmKixoiz^ mmmmcoizm^&^ti'f 
m^j:\mt . mmizfS[^m'j'^'^mi}^i^^j:hm. 

ray ^>Ui:MMizm^h^ttimmX'h^. ii'-om 

Mxti tmm^x'iimmv'kmimt't 

•titzubizii. mM(r)^izi5\^xrux^mm(>z\f^M 

iSS J: Oi« < tl. ^1 1 X'i&mxt -5 ^ t i^^^tlUz. 
mzWa&coX 0 iz^ mm^j:y'Uxmmpm^^ixht: 
ib. ~m<r)m^^^ti^ttLX}i*). ;<7)M#Sr3j# 

i-^wcM^j:mmmmmmz-o\^xm9r t^wMizim 

[0007] mz:^^^eomM.^mmm-ri. mmm 

B^mmuw^commtmmmzmm^, uzt)^-) 
X. \m<^mmtLx^im:fJ'^mx'mm^z^^^;lt¥m. 
tu^ifi. xm^izmuzm&i-^iziiRa.x'o. 8m 
mWFX'htiwmmmti^-a^mi^x^ms^Lo h h 
<nxhh. 'tt;.mi^<nmm\m\>'\i'ii^^wm.Hk. 
\zm\\xhhtK mmm-tf^i 0^-9 ^ximxmk 

mmm^iumtxt. mmmmtzkus^wm 



(3) 

3 

[0 0 08] ammmizmtxii. amnm) 

±^^\ilO'-'l OOOum^tt. mm^na(09mt 

[ 0 0 0 9 ] h i ^TmWimm<Da^'S^ & 2- 1 2 

^izimmkizihum^-p tiii>:itiz^'omL<^ 

[0010] -u. musi,commb^j:^mimm 
(^m^^^3'-'20Mmmmx')^mmx*)m<i-hm 
E^tov^-CK^^.^. mmcoimmimmmmimm-c 30 

mx'\±. ^B-fx-mm^^eoMni^hfc^. r 

iwimm^, iK^^i^m-hizii. f^xtmsL 
mm o 5 i7 vmwmmmmi^m-^ ; t *«a^ 

iag|5BB«*2:3 0~4%<OKiBic«filL)&o, flgSigS 40 
^ 3 ni^:jLhf 2 0 AtmiaT t-f SC: fc *^'a^ U\ 

[0011] -r^j:h-h. &^mmm^3 o%x < 

[zWzmi lofvmixl z b tc^ K)^^m< h , 

m< ix{>^mmmi^ti^mti>±iz. mmm^ 
10 0 i2]mz)^mx*)i>imm(^{h^^i'S<-t so 
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mAiiz-:>\^xmmr^, rv:^Mxmi,zmimm-ifi 
[0013] m^{,z\i!mm.. }^mM. m^m^j: 

hfl^cnifi^X'hh , Z<r>fz>iM^<^U'-Mzi.hW 
W.^uy ^ )V4lWsiMm^zm?-^ixX\^^tc.«i. m^cn 

^'rhzt\,iJMmi<zM'i<mm^Wo}L^z-3x m 

[0014] n-T.MH^Zi. ^m^-b^^^'{tth(^\±^ 

m^^zmm<mm^mm^zm»^ix^ z t izmrr 

mi3^)^mmizmLii!,^ixiztiz^j:*). t^mmmm 
I, m'iiiz<^^mcofmujmi.z-:>\.^xm'^miLfzm 
mx^izt i^\^^fzUz, mmzz^auij^^yi-'^ 

[0015] z<7ii 3 izmmmti^t^mMo Mm<r> 
m^^mu I. tcfi . flgpwit § m->,z^<^uwmm i 

M^fJ>l>, -«t&<)t:{4eiSP«ffia¥d«3 0--4%i:^ 
l>J;9^raPiTEgftlfi'J:V^*^ 5 0~2 2 0 0Atm 

^'J'-th. -1]. 22 0 0MmXK)±^^^tlMcr){}iU 

<o$i-m-:>&m^Mi}^mizt^j:irz>ib. «§3~2 0xf 
miSil<OflaJi§$ T'titSmtaS <lTS!j«**'3:t ^ . 

[0016] zco^mmtitzmz. ammmm^ 

mubfzO. {}i^<7)mm(7):k^^ima$-t&Zt^j:t'1}^ 
mmst^zn^if^j:\M}\ t fzimiz'^it^ ^z*)tl 

fziibmiX'm^\ z<oxdiiz:^^mxii.. rvxm 
^\,zm&m<^oM^^ifii^mm\>z%^^tit<^-km\ 

i-izt. mimmmmmti:m^zmmi-izt. 

mf^iz7-u:f.mm(ommmi&tiLim'j^^^ ■ti>zt tf^ 

mitzm^. :$^mizmmuz. 

[0017] ±mifzj: 9 i,zmiiR(om^x'Wi$(omt 



(4) 

5 

m^imm-^ -Sit . 

[0018] 

ti^ffix .y f- y J: -> T n -;v^ffl $• X .y f- >- / L , 

[00 19] 

a®Ra2. 4jum) iZ^^ ^\JVVi^yy ^-mizX 

•c . M'^mms.mmiii^ -^ty^ yx-m. LJt-&^ 
wmmm^ -^^muimMo. smm) &jet$ 
1. Q%x'm'iiB.wk'^-itz,'^htifcmmiz-o\^xM 

C:^UTK)tL.^^C^<50I^g|5«Ra{il,^■f^^t^O. 5 

5 ~ 0 . 7 0 // m <7)Kfflt3fc tz . mimmcoih^com 

(p) %^m.><zx^^Mmmi-xt^c^. mm 
tmmzi ^nM.mzmmL^<^^m:s.^tz. ttc 
mM^nm^wm^zx 'om'&Ltzmmruy < )v 30 
mt^^. mm^mt>znmLtz\^-9-&^n^i^m^i^ 
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[0020] m^mv^^cnm^mt txa. mmm 

s - z 8 7 4 1 CO rMM^iRJ^SISS J izi mmmvk 

mwrnttz, m^mi(^wm^i7mtbx\i. m 

fz, :i:iTitmmimx'^j:<. imma-^-rm^m 
^t^M. ( Pc ) x'itwmmt. :iff)Pc<Dm^±^\'^ 
ii}immti^'j^-^j:< mm^mtmx't i> . mm 
m-t Lx f±, mmmaz 1 i?.ff)mmm^ 

^<r>m\il 7mm. i^:g$2 5 0mm. ^ISgOjI 
5 0 0 m m/^\ L-CfflaoS«S46-9 # #1^ 

fflcOlSfiM?* (ftSJS^e est 4 0-C) IrM^MT'l g/ 

m2 m^LXi}^(:>mL^Z^.Ltz, 

[002 1] MiM<^mmmm-H^t lt<4, 750 

mm^Mz-Kyf-T-^gKOJnlSTfi^V^, /-Kyf-W^lO 

y^t^m^m\,zi^mhis[xmm^^^^\^ 
X. miffummmt tch)k\&m^zmmmmt^mL. 
mmmm^-kummimzx ^imwmLtz.. 
n^m^: mo - A - x{'^) 

ixtzmmt. :^^n<r>mmiiXlfMTmmzii^'thm. 
mm!mfim.\,zym^iixi5^ii-o. msmsf&^B: 
mzim $ fiT I ^ ^ ^ h *^ . *^0j* wpBfttt b m 
m^(mm\izii\^xi^mzmxK^i, c tmrn^x-h 

h » 

[0022] 
[^1] 



(5) 



#^¥6-2 463 0 6 



[0023] 



8 



1 









mm 


TOE 






mm 






ItLLitl 






(J) Ufa) 








(30 












m 


















1 


50/50 


100/100 


5/10 


80/80 


84/78 


0 


250 




2 


100/100 


300/170 


3/5 


90/72 


88/68 


o 


210 




3 


300/100 


750/200 


5/18 


87/80 


85/75 


o 






4 


15/70 


60/140 


3/5 


95/80 


95/80 


o 


200 




5 


100/100 


200/200 


4/8 


80/80 


80/78 


o 


220 


m 


6 


150/400 


300/1000 


3/8 


80/88 


81/82 


o 


220 




7 


100/150 


240/300 


13/18 


86/80 


81/75 


o 


240 




8 


400/1000 


800/2200 


5/8 


80/81 


80/75 


o 


205 




1 




24/600 


3/3 


90/90 


85/89 


X 


210 


it 


2 


100/100 


200/200 


15/17 


80/80 


77/79 


A 


230 




8 


1100/1100 


2300/2300 


7/15 


80/80 


8a^ 




170 




4 


100/100 


120/120 


4^ 


45/45 


45/42 


X 


180 




5 


100/100 


250/300 


2/25 


87/90 


88/80 


A 


220 



101] (a), (b). (c) ailf {d)mm'J 

[03 ] :^mizi m%(:>tLr^$mmmmm. 

1 * 



30* 2 

3 xr- 



4 

5 S3 



6 P-if- 

7 l^— f- 

8 XU-xh 

9 •^g >y>'^*— 
1 0 
1 1 
1 2 

13 Stags 

14 flgfh'-H 

15 gm^lC 

16 mmy^^ 



